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ASSUMED SIMILARITY MEASURES AS PREDICTORS
OF TEAM EFFECTIVENESS IN SURVEYING!

Fred E, Fiesdler

College of Education, University of Illinois

" The Problem

The present study is omie in a series of related investigations
on group effectiveness (4, 5, 8), It is intended to determine, in
one way, how much importance the iaterperscnal relations within
a group have in determining the team's total effectiveness,

_ The limit of rmaximal team productivity probabiy lies with the
available skill and talent of the individuals in the group, At the same
time the effective utilization of the skill and ability of the group
member depends primarily ;m the psychological climate and the
interpei-aonal relationahips which characterize the team, No matter
how skilled an individuzal may be, he can contribute to the team
product only to the extent to which his teammates encourage and
facilitate the use of his skill (Cf, 7, 9)., Voluntary resiriction of
output in industry is a well-known example of where the group does

not permit the full utilization of skill, However, gimilar team

1 The writer acknowledges with pleasure his indebtedness to
Professor M, O, Schmidt of the Department of Civil Engineering,
Univeresity of Illinois, whose interest and whole-hearted cooperation
made this study possible, He also wishes to express his thanks to
Professors C, S, Danner, G, H, Dell, W, H, Rayner, and L., D,
Walker of the Civil Engineering Department of the Univeraity oi
lilinois, and to Professor Qakey, University of North Dakota, who
offered many invaluable suggestions on the development cf criteria,
and on the administration of the study,




efiects can also be found in subtler form where they are nobt
generally expected, Thus, members of a basketball team may
consciously or unconscicusly hesitate to pass the ball to the best
scorer because 'the's got all the glory already," (5)

The effectiveness of a team is thus &t least in part determined
by the team members® attitudes toward their task and each other,
This stvdy will concern itaelf primarily with the sccio-psychological
determinants of team work,

Background of the Study

The present investigation represents an attempt to validate
findings of a preceding study (5). This prior investigation dealt
with the relation between one aspect of interpersonal pgrceptions
of teamn members and the effectiveness of the team, Specifically,
we measured interpersonal perception by means of Agsumed
Si_milaritx scorey (ﬁ:S). These require that the subject (S) describe
himself on a personeality questionnaire, He then predicts how his
most preferred and how his leazt preferred co~-workers will describe
themselves on thia same questiornaire, By comparing S's self-

description with his predictions of others, we derive three scores,

These are the Assumed Similarity of himself to the preferred co-

worker (ASp), the Assumed Similarity of himself to the not-preferred

co-worker (ASn), and the Assumed Similarity between the preferred

and rejected co-workers (ASo), These scores will be discussed in

greater detail below,



The groups in the previous study were high school basketball
teams, As criterion we used the proportion c¢f games the team had
won, A first study, frankly e;cploratory, wag run on fourteen teams
at the beginning of the sesson, That study éuggested that thc person
vhom most team. members chose as their preferred co-worker holds
a very important pince in the teams, We found that members of
the more effec.tive teams chose a player who pezceives relatively
littie similarity between himself and his designated co-workers
(A_ﬁg and ASn). This person also tends to perceive his preferred
and his rejected co-worker as differing (é_Sg_). Findings of the same
character were obtained for twelve additional teams tested at the
end of the season, Some, but not all, of the relationships were
substantial in size (Cf, 8),

In view of the multiple significance tests which were run in the
first study, we are not justified in accepting thesc findings as confirmed
beyond reasonable doubt, even though the correlation with Aso in
both studies reached the ,03 level of confidence with cne of the
criteria, Furthermore, additional validity correlations with final
end-of-season criteria are lower, (See Appendix 8,) While thie
drop in correlations is probably due in part to changes in the teams'
personnel and sociometric structure, these data suggest caution in

interpreting the basketbali findinga,




The present study was designed te test the hypothesis that
the trends ;btiined on basketball teamll would also be found in
another type of tzam, namely surveying parties which diifer from .
basketbail teams in terms of task, personal involvement, and size,

A further hypothesis was explored, Work prior to the basketball
study (3, 4) has shown that §_§ will perceive persons whom they Bi:e
as more simiiar than persons whom they dislike, It has also been
found that the more compctent therapists tend to perceive Itheir
patients as more similar to themselves {lian dc lees competent
therapists, Thegs resulis led to the tentative interpretation that
persons with low AS are relatively cold, disiant peraons., Hence,
we are led to interpret the negative correlation of AS with performance
as indicating that, in some way, \‘warmth or congeniality adversely

affects team effectiveness,

Desiﬁg_f the Inves@gation

Major Hypothesis

1. Members of effective groups will prefer 2 co-worker who
perceives less similarity
(a) between himself and the persons whém he prefers as
co-worker,
(b) between himoelf and the person whom ke rejected as
co-worker, and

(c) between his preferred and his rejected co-workers

than the co-worker preferred by members of less effective teams,




Seiection .o_f Grouﬂ

General criteria for selecting groups, Groups for this study

had to meet certain conditions,

1, A reasdnabiy large number of groups had to be available
for testing, .

2, The groups had ¢o be engaged in the same type of task under
comparable conditions,

3. A criterion of the relative effectiveness of the groups had to
be available,

These conditions were adequateiy met by student surveying parties,
These work in tezms of three to Yousr men, The subjects are second
year civil enginecering students taking a required course in surveying
which consists of two partas, The {first part of this course is taught
on the Universiiy campus on a full day basie; lasting three weeks,

Tha -
as -
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govers five weeks, It is offered at a University-
operated surveying camp in Northern Minnesota where studente
concentrate or field problems in r'elati“rely diffi::ult terrain,
The camp is almost completely isolated and self-contained,

Students as well as faculty members eat, sleep, and work there,
Recreational facilities such as a ball park and movies are provided
by the University, While at camp, the students are under practically
continuous supervision of their instructors, Students and instructors

thus have the cpportunity to get well acquainted with each other's

personal and work habits,
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Subjects . In all, seventy one students participated. Forty-
four Ss were tested on the Urbana campus of the University of
Illinoie during the first week of the course, and again during the third
week. In addition, thirty -four students from the Univerasity of !llinois.'
Navy Pier Branch in Chicago took the tests during the last week of
surveying camp. Seven of the Ss later left the course. Most Chicago
students live at home while attending the pre-camp classes, while
most Urbana students live on campus. Aside from this fact there are
no known differences between the two groupz. Since the course
material and entrarnce requirements arc the same for all students,
all teams have been treated as éamples of the same population.

Organization of the course at ¢camp. While at camp, the students

were divided intoc six sections, with one instructor in charge of each
of the sections throughout the camp period. Each section was made
up of three or four parties, and each of the partics consisted of
three to four men. Twenty-two surveying parties were formed by
the instructors so that each tzam would consist of 2bcut equally

competent students. Table 1 presents the organization of these teams.

~




TABLE 1

ORGANIZATION OF TEAMS AT THE SURVEYOR CAMP

Section ' Number of teams Number of Teame Containing:
3 Men 4 Men

) I 3 1 2
Ir 4 3 1

I 4 4 0

’ v 4 3 1
v 3 3 0

\'a 4 3 1

Differences between basketball teams and surveying parties,

Basketball teams obviously differ in many respects from surveying
parties, It might be well to point out the main differences which we
see between these two types of groups,

1, Basketkzll teams require relatively much physical co?ordination,
relatively little verbal interaction during the game_ In contrast,
surveying is primarily an intellectual task which requires ft;equent
verbal communication, |

. 2, While basketball squads consist of relatively many members,
(9-18), the surveying parties in our study were no larger than four men,
3. Basketball teams work under considersble time pressure,

While speed is not undesirable in surveying, it is only of secondary

importance,



4, Members of basketball teams derive much of their prestige
from being on a winning team, They are thus highly identified, and
personally involved, with their team!'s success, This identificaﬁon
and iﬂvolvemen:t is almost completely absent in surveying teams,

The ﬁtudento were g:l-a&ed individually, and no benefits were derived
from being in a ''good'* surveying party, In fact, ﬁccording to the
fa,cv.r.l'l.tyi none of the studelnts inquired about the instructor's cpinion
of tixeir team,

The Instrument and Teat Procedure

As wzs the case in the basketball studies, students reaponded t§
four identical questionnaires under different instructions, These
aquestionnaires contained 60 statements sampling a range of personalify
attributes, Statements such as, ''I am very discriminating in my
choice of friends,;'" '"I am not likely to admit defeat,' or '"When a
rerson is a failure it is his own fault," were used,

Responses to these. Istat'ement were marked on a seven point

scale ranging from Definitely true to Definitely untrue, The statements

were pretested on a population of 205 Air Ferce radio technicians

who responded to a 180-item questionnaire, | Statements having

large item variances on self-descriptions were selection for this otgdy.
The questionnaires were administered to all Ss as a group in

Urbana, and by sections at camp, The students were informed of

the general purpose of the project, and they were assured that their

responses would be kept confidential, Although students were told that

they might leave if they did not wish to participate, all took the tests,



Testing proceeded in two sessions,

In the first session students were asked to describe themselves
on a personality questicnnaire (s), They were then instructed to
predict the self-descriptions of some person with whom they had in
past worked well (their positive choice) (p)., Thirdly, they were
asked to.predict: the self-descriptions of a person with whom they had
had much difficulty in cooperating in fhe past, their negative choice (n),

The eecond scssion was devoted to description of the ideal-self
"describe yourself as you would ideally like to be" (i), FEach student
was asked (a) to name the three persons in the section whom h?
would most like to have as a work-companion; (b} to name the three
persons whom he would least like to have as 2 work-comﬁanion, and
(c) he was asked to name the three students in his section whom he
liked best, and the three whom he liked least, ou a personal basis,
Finally, (d) students were asked to rank the teame in their section
in order of how good they zppeared to be,

Scoring Procedure

We compare the two tests by means of the statistic D(1), This
enables us to obtain a ecore which indicates the similarity of any two
of the questionnaires, Since each person took four tesﬁ, six possible
measures can be obtained, This paper will discuss only the results

obtained with three of these so-~called Assumed Similarity Scores

(or AS),

These measures are listed below with tentative interpretations,
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Assumed Similarity Scores

1, ASp-~Assumed Similarity to the positive choice, is obtained

by comparing S's own eelf;delcription with hiz prediciion of the self-
description of his positive chgice. Thie measure appesars to be reiated
to personal warmth and liking for the chosen person, according to
previous rcsearch,

2, ASn--Assumed Similarity to the negative choice, is obtained

by comparing S's own self-description with his prediction of his
negative choice, A high ASn score may, on the basis of the interpre~
tation is a above, indiciatea relatively strong feeling of personal
closeness and warmth fc> the negaiive choice,

3, ASo--Assumed Similarity between opposites, is obtained

by comparing S's prediction for his positive choice with his prediction
for his negative choice, This measure is interpreted as ''set" to
differentiate people into discrete types, There ia substantial
irtercorrelation between the three mezsuses of assumed similarity,
(Cef, 5p, 17¢f,) For more extended discusgion of these scores sce
also Technical Report 7, (2),

The Criteria g;f_ Effectiveness

For most professional activities, objective critzria of
effectiveness are difficult or imposaible to find, To some extexnt this
is also true of surveying, Theoretically, the accuracy of the mapping
operation can provide a criterion, Practical considerations made it

impossible to obtain objective accuracy scores here, and we had to

rely entirely on the instructors' judgments,
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Instructors were asked to rank 2il teams in their section in
terms of:

1. Accuracy with which surveying jobs were done by various
parties,

2. Speed with which the jobs were done, and

3. Congeniality of the teams in terms of smoothness and lack
of conflict in field operations,

In addition, students in all sections were asked to '"'rank all partiee

in the section from best to poorest,” (Students' ratings?.)

In light of the ultimate aims of surveying, ''Accuracy’ is, of
course, the main criterion, It is, therefore, tne only criterion
on which we intended to validate the hypothesis derived from the
basketball study, While speed and congeniality are de_lirable , they
do not reflect the major emphasis in surveying, A one-tailed test
of significance applies therefore to the Accuracy criterion only,
Tests relating to other criteria were exploratory.

Each instructor could rank only the three or four surveying
parties in his own section, To permit a comparison of parties from
different sections, it was necessary to standardize the instructor
ratings, _1_;_5 scores for all 22 ieams could then be correlated with the

- various criteria,

2 Students! Ratings of Section V could not be used, Ss in that
section had been in more than one surveyor party, and a number of
students rated teams other than the main teams rated by the instructor
of that section,
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The fact that instructors' frames of referencs differ decreases
to some exient the criterion reliability, This would tend to obscure
any relationshipe present, and it would increase the probability
of accepting the null hypothesis when a true difference exists,

Table 2 presents the intercorrelations of the four criteria used
in this study for three and four man parties. As can be seen,
Accuracy appears to be highly correlated with Speed, moderately
related to Congeniality, and negatively correlated with Students’
Ratings. In other words, students’ ratings seem to reflect the way
in which parties get along, rather than how well they de their job,

This is supported by the correlation of .39 between Congeniality

and Students® Rat inga.

TABLE 2

INTERCORRELATIONS () OF CRITERIA FOR
3--AND 4--MAN SURVEYOR TEAMS*

Accuracy Speed Congeniality Student
Ratings Ratings
Accuracy .
Speed .19 .o
Congeniality 5
Ratings +15 .52 .o
Student
Ratings =934 . o159 .39 -

* Based on N's of 22 except correlations with the Student Rating
Criterion where N's=18, (See Footnote 2 on page 11,)
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The A¢curacy criterion correlates negligibly with the

Congeniality ratings, Similarly, Speed and Congeniality are not

" highly related, In the instructors! eyes effective (i,e., accurate)
teamo are thus not necessarily congenial teams,

This formulation is io acé:d with the preceding basketball
paper, It is a finding supporteé by Halpin's recent study (o) as well
as Schact:r, Ellertson, and McBride's stvdy (9). It is not in aecord

with Van Zelst's study on construction workers (10),

RESULTS

The Accuracy Criterion

Our major hypothesis states that the Assumed Similarity scores

of most preferrsd co-workers in good teams will be relatively low,
The preferred co-workera in relatively poor teams will have high
AS scores,

Our population of teams consists of 22 surveying partics,
divided into six different sections. This division presents difficulties
in statistical treatment of the data since no criterion was available
for comparing teams from different sectione, We have; here, -
tested the hypothesis by two methc.:da.

1, We compare the best and the poorest teams within each of

the _six sections, We can then ask whether the AS .sco‘res of the
preferred co-worker in the best team from each section are

lower than the AS scores of the preferred co-worker in the

i
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poorest team in each section. Since the two teams for each section
are evaluated by the same instrui::tor. the matched t test can here
be used. This does, however, reduce to 12 the number of teams
(cases) used in the analysis.

Table 3

COMPARISON OF AS OF PREFERRED GO-WORKERS IN TEAMS
RATED HIGHEST AND LOWEST IN ACCURACY, N=12

Interpersonal Mearn Mean

perception of highest of poorest
scores tearns* teams t P
ASp 12,96 12,2l 36 e
ASn 23.10 15098 3086 .01
ASo 20.61 15032 2075 0025

* In terms of D's. A high score indicates low Assumed Similarity.
As can be seen, two of the three tests are significant. ASp shows only
a negligible difference. It shouid be noted here that AS scores, and

especially ASn and ASc, are highly correlated. The tests are therefore

not independent.
2. A somewhat more satisfactory indication of the degree of
relation comes from a second analysis. Criterion ratings were
converted to z-scores, and then correlated with the mos: preferred
co-worker's AS scores.
Table 4 presents the r's between the primary criterion, Accuracy,
and the various AS scores. To permit comparison with the baskethall

study, results of the corresponding correlations in that study have
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Table 4

CORRELATIONS BETWEEN AS SCORES
OF MOST PREFERRED CO-WORKERS
WITH TEAM EFFECTIVENESS IN BASKETBALL
AND SURVEYING

Surveying
Basketball Teams Parties
Interpersonal 1st GroupB/ 2nd Group
Perception December 31 February 18
Scores N=14 N=12 N-22
Rho rp.b. r
ASp -.618. -¢20 3
ASn -kl -eli8 68
ASo -+69 «+58 =e51

* Relationship inspected and found negligible

also been presentzcd. As can be seen, the hypothesized relationship

has been found between the criterion and ASe and ASo of the most

preferred co-worker. Hence, persons chosen as most preferred
co-workers in effective, i.e., accurate, teams tend to perceive
relatively little similarity between themselves and those whom they
reject as work-companions. These persons also percei:e a relatively
great difference between those whom they prefer and those whom they

reject as co-workers. These findings thus support the results which

were obtained in the study on basketball teams.

3/ Technical Report No. 3 lists correlations obtained from the
December 15 criterion as ~.73, -.26, and -.53 for ASp, ASn,
and ASo respectively. At that time, several teams had played
less than 4 games. At the time of December 31, all teams had
played 8-12 games, hence the December 31 criterion is a
more reliable one.
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The Secondary Criteria

| As mertioned in & previous section, we asked the instructors
for two ratings of te@x’ns in addition to Accuracy ratings, The
instructors were asked to rate teams in terms of the Speed with which
they performed their tasks, and they were asked to rank their teams

in terms of the lack of conflict or Congeniality among the team

members,. In addition, we asked for Students' Ratings, These were

obtained by asking students to rank teams in their section from best
to poorest,

These three criterion ratings constitute our '"secondary criteria,*
Table 5 lists the t's for these ratings, The results are consistent
with the intercorrelations between criteria on Table 2, The rindings
are generally not significant., O=uly ASn appcars to be related to

Students' Ratings, This comparison yielded a t of 3,32, ard a positive
g8 i posive

correlation of ,34, M we had correlated each _&S_ score with 2ach
secondary criterion nine tests are possible, This makes the
significance of this one finding doubtful, The trend for this as well as

other AS scores on Students’ Ratings is, however, in the opposite

direction of that found for Accuracy and other criteria based on

instructers' ratings, In other words, thLe students tended to rate the
tearmns as best in which the preferred co-worker ascumed relatively
high similarity to his negative choice, This appears to support the
interpretation that preference for a person with high AS is related

posgitively to congeniality within the team,
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An Intrateam Preference Index, {IP]) has been defined as an

index of congeniality, This measure is dbased on the following
congiderations:

1. Each person had rated the other 10-15 members of his
section in terrms of how well he liked thern as co-werkers,

2, A subject worked in a 3 or 4 man team, He could choose his
preferred co-workeis within his own three or four man team, or
he could prefer others in his section who were not in the team,

3. We assume that a team whose members choose one another
is more congenial than one whosz members either reject one another
or choose outsiders,

The measure is computed by the formula:

Intrateam Preference (choices within plus rejections without)—(choices

Index (IP]) ® without plus rejections within)
Nixen

n=number of men within the team
kznumber of chcices made by each individual,

This index was correlated with our four criterion ratings, The
correlation between Accuracy and the IPI was negative (-,23) while
other criterion ratings correlated posgitively with the index, The

hignest correlation was found between Students' Ratings and the IPI

(.37). The t between the highest and the poorest teams was 2,24, et
significant at the ,05 level, These data again lead to the tentative
interpretation that the teams which are most effective from a productivity

standpoint are somewhat less congenial than the less productive teams,
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TABLE 5

COMPARISON OF AS OF PREFERRED CO~-WCRKERS
IN TEAMS RATED HIGHEST AND LOWEST
ON SECONDARY CRITEZRIA, N=i2

Inter- Instructor :
personal rating ~ Instructor ratings Students® Ratings
perception of Speed of Congeniality -
scores - —_ o _ 2
Xp. Xp t RXp Zp & X5 Xp &

ASp |13.81 |15,01 | .42 (14,12 | 14,63 .18 13,49 ! 15,12 +40
ASn 120.39 17,71 }1,07 |20,22 | 20,69 |.15 15,83 | 19,66 | 3.32%
ASo {18.41 115,08 ;1,30 | 15,58 ;17.22 |.43 14,35 | 15,17 .59

* Significant Lelow ,02 level,
!-(B Mean AS score of best teams,

Xp Mean AS score of poorest teams,

Cluster Scored Assumed Similarity

Ag in tte basketball study, all results to this point are based on é_s
ecores obtained by comparing two questionnaires item by itern, We also
explored AS based on acores from clusiers of items., A cluster score is
obtained by summing the. scoreés on all igemu of a relatively homogeneious

cluster, Assumed Similarity scores can then be obtained by summing

the squared differences between cluster.gscores, The interpretation of
cluster scores and the reasons for our concern with them are discussed
in the accompanying Technical Report 8 (2), Validities by cluster scored

AS are lower than for item scored AS, but they are in the expected direction,
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ASn and ASo cluster acored, cbrrelate « ,36 and -,23 reapectively

with the Accuracy criterion, Evidently, for purposes of predicting group
effectiveness, the type of AS measured by item scoring is more useful
thin AS cluster scored,

Getieral conc¢lusiohs.

this study has constituted a validity extension of the previous basketball

studies, It has led to two major conclusions,

- -
] 8+
& &8

sumed Similarity scores, ASn and ASo, of the team's most

preférred co-worker are negatively correlated with the team's productivity,
Taese findings are similar to the basketball study results,

2, There is some indication here as well as in the bagsketball studies
that the most congenial teams are not the most productive teams, Team

members who select as their co-worker a person with relatively high

Assumed Similarity are rated as relatively congenial, Thoge which select
low AS persons tend to be less congeniai, This relation is small in the
present two studies, but it is theoretically important if it is substantiated

in other studies.
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